The United States incarcerates more people than any other country in the world. The scale of mass incarceration ensures that almost all practicing physicians will treat formerly incarcerated patients. Yet the majority of physicians receive little training on this topic. In this paper, we will outline the need for expanded education on the interface between incarceration and health, describe initiatives taking place within the New York City jail system and nationally, and describe future directions for curriculum development. We conclude by highlighting the important role health care workers can play in transforming our criminal justice system and ending mass incarceration.
Introduction
The United States incarcerates more people than any other country in the world [1], with 10.9 million people passing through its jails [2] and an estimated 6.7 million under correctional supervision in 2015 [3] . The scale of this mass incarceration-historically high rates of imprisonment, especially among young men of color [4]-along with the fact that the vast majority of incarcerated patients will return to their communities, ensures that almost all practicing physicians will treat justice-involved patients [5] . While innovators like the Transitions Clinic Network [6] have modeled comprehensive care for patients with a history of incarceration, most returning citizens will find themselves in a health care system that might not appreciate the harms of incarceration or the challenges of reentry.
Furthermore, incarcerated patients are disproportionately burdened by chronic medical problems and are exposed to health risks inherent to incarceration itself. Substance use disorders and severe mental illness are especially common [7, 8] , and even short jail incarcerations can confer new morbidity due to violence, forced detoxification, medication interruption, and worsening mental health or self-harm during solitary confinement [9] .
While Estelle v Gamble established the legal right to health care for incarcerated patients in 1976 [10] , this right has not guaranteed access to clinicians with the knowledge, attitudes, and skills necessary to care for a vulnerable population in a complicated environment. Recruiting and retaining mission-driven health care professionals to work in correctional settings remains a challenge [11] .
We believe that concerted education of medical trainees in criminal justice and health can benefit patients and communities by improving community care for formerly incarcerated citizens, attracting talented clinicians to the correctional health workforce, and engaging medical professionals in criminal justice reform efforts.
Unfortunately, the majority of health care workers receive little training on this topic despite the high prevalence of criminal justice exposure in many communities [12, 13] . While select academic health centers have partnered with correctional systems, providing educational experiences in correctional health to nursing, social work, pharmacy and physician trainees, most academic health centers do not maintain such a relationship [14] . One survey found that only 14 percent of residency programs offered lectures or conferences on the care of incarcerated persons, and only 22 percent offered clinical experiences in a correctional facility [15] . Most experiences are offered as electives and not as required rotations [16] .
In the Division of Correctional Health Services (CHS) of the New York City (NYC) public hospital system, Health + Hospitals, we have sought to foster an academic approach to the provision of medical care in the NYC jail system. These efforts included the hiring of a director of clinical education to manage the engagement of trainees with the jail system and to improve partnerships with academic health centers. This position has formalized CHS's commitment to public education on criminal justice and health and has led to the creation of new educational initiatives within the NYC jail system.
In this paper, we will review the harms of criminal justice exposure for patients and communities in connection with educational initiatives taking place within the NYC jail system, with a focus on CHS's two-week medical student and resident elective in correctional health. We will then discuss barriers to implementation of such programs and the need for expanded clinician education on the interface between incarceration and health. We conclude by highlighting the important role health care workers can play in transforming our criminal justice system and ending mass incarceration.
Curricular Themes and Implementation
Health risks of incarceration and reentry. Incarceration can have long-lasting effects on health and health-seeking behavior, with the immediate postrelease period considered to be a time of particularly increased health risk [17] . Forced detoxification from heroin during incarceration has been shown to increase overdose risk on reentry, and rapid methadone tapers while incarcerated can lead to subsequent aversion to medicationassisted treatment [18] . The Medicaid Inmate Exclusion Policy (MIEP), which suspends patients' Medicaid coverage while they are incarcerated, can leave patients uninsured during the transition to the community [19] , and clinicians' stigmatization of justice-involved patients can limit patients' engagement with medical care [20] . Discrimination in the labor market, where potential employers screen out persons with a criminal record, can make employment difficult to secure [21] . Many patients struggle to find housing, often unable to return to their families or public housing due to restrictions stemming from their conviction [22] . Last, many patients convicted of a felonyincluding those on parole-are unable to vote in certain states such as New York [23] , leading to disenfranchisement and civic disengagement. Collectively, these social determinants of health directly and indirectly confer health risks on justice-involved patients [24, 25] , and an awareness of these factors by clinicians can influence clinical care and advocacy efforts.
In the CHS two-week medical student and resident elective in the NYC jail systemwhich includes guided readings, lectures, jail-based clinical shadowing, and experiences with community-based organizations providing services or advocacy to formerly incarcerated patients-learners develop an appreciation for the health risks of incarceration and reentry while also learning about ongoing efforts to minimize these risks. Such efforts include comprehensive reentry support services; overdose prevention through counseling, initiation of methadone or buprenorphine, and naloxone training for families; development of transitions clinics [26] ; and promotion of justice-friendly hiring [27] .
Social determinants of health. Not all communities are affected equally by the harms of criminal justice exposure [13] . Social determinants of health, such as race and class, also affect one's risk of arrest and incarceration by way of specific criminal justice policies. For example, the use of monetary bail increases the likelihood of pretrial detention and its associated health risks, such as infectious disease, violence, or interruption in medical care, for low-income people [28] [29] [30] . Certain law enforcement activities, such as the New York City Police Department's "stop, question, and frisk" policy, are associated with mental health risks for those targeted [31] and, along with schools' zero tolerance policies [32] , increase criminal justice exposure for communities of color [31] [32] [33] . Lastly, the criminalization of addiction [34] increases the likelihood that patients with substance use disorders will experience incarceration and its associated health risks.
To better understand these risks, we connect learners participating in the CHS correctional health elective to organizations engaged in related organizing and advocacy work. Educational partners include Voices of Community Activists and Leaders (VOCAL-NY), Drug Policy Alliance, the Bronx Defenders, and the Osborne Association. Our trainees learn how interventions such as bail reform (e.g., reducing use of pretrial detention, elimination of cash bail), drug policy reform (e.g., decriminalization of substance use or possession), Law Enforcement Assisted Diversion (LEAD ® ) [35] , and assisted outpatient treatment [36] can mitigate harms of criminal justice exposure for low-income patients with substance use disorders or mental illness. During one elective, medical students observed arraignments at Kings County Criminal Court, met with the Brooklyn Community Bail Fund (a nonprofit organization that pays bail for low-income people), and then observed medical intakes in the jail system. These experiences allowed learners to observe the relationship between poverty and pretrial detention, with its attendant health risks, while highlighting the potential for community bail funds (or, ultimately, bail reform) to mitigate those risks. Community partners are critical to educational efforts, as they help trainees see connections between criminal justice policy and their patients' health, potentially informing trainees' subsequent advocacy.
CHS offers trainees the opportunity to rotate through its jail-based clinics on Rikers Island, either for a one-time visit or as part of a longer elective in correctional health. During these experiences, learners review the triple aims of correctional health: patient safety, population health, and human rights [37] . They observe as clinician educators provide patient care, including medical intakes; chronic care visits; and specialized addiction, mental health, and HIV care. Dual loyalty-the impact of the security setting on health care delivery-and efforts to mitigate its impact are explored [38] . Efforts to reduce the harms of incarceration, including prearraignment health screening, medication-assisted treatment for patients with opioid use disorders, clinical alternatives to punitive segregation, and the use of electronic health records to track violence and injuries are essential topics. The relationship between jail and community is also emphasized. Jails represent part of the institutional circuit [8, 39]-along with inpatient drug treatment programs, emergency rooms, and psychiatric hospitals-for patients with substance use disorders and unstable housing. As such, CHS has hosted addiction specialists and emergency room physicians from community hospitals so that learners might better understand the jail experience and its impact on patients' health.
Barriers to Implementation
Implementing educational experiences in correctional health presents unique challenges. Security concerns inherent to correctional settings can present logistical barriers to access for trainees. During a rotation with CHS, the student coauthor needed to meet his preceptor near public transit, drive onto the grounds of the jail complex, wait for daily security clearance, and be escorted through facilities by a corrections officer. Such restrictions to access and movement create a barrier to entry for trainees interested in correctional health.
A shortage of mentors represents another barrier. The student coauthor on this paper came to New York City-where CHS has a faculty member dedicated to education-in part because he had difficulty finding faculty mentors at his home institution. These challenges have been described previously and are likely to be experienced at other institutions implementing similar programs [40] . Higher requisite faculty-to-student ratios, coupled with the shortage of faculty mentors, can leave systems struggling to support student interest.
The need for unique systems knowledge represents another barrier. Providing care for justice-involved patients requires navigating the intersection of two complex systems: the health care system and the criminal justice system. Doing so effectively requires knowledge and skills that can take years to learn. This learning process is further complicated by criminal justice policy that varies from one city or state to another. One must be familiar with Medicaid policy to participate in discharge planning, and a basic knowledge of criminal procedure (e.g., timing of court dates, implications of charges or parole for drug treatment) is often necessary to make a treatment plan for jailincarcerated patients [41] . Without a foundation of such knowledge, trainees can find themselves overwhelmed in justice-related training environments.
Future Directions
Three key elements are rapidly converging in this field: a critical mass of students interested in the health effects of mass incarceration, the development of novel curricula to meet this need, and digital technologies enabling rapid dissemination of educational material. While experiential learning remains at the center of these educational initiatives, technology allows for the expanded reach of educational efforts to more learners without stretching scarce faculty resources.
In addition to his being a participant in the CHS curriculum, the student co-authoring this paper is the co-creator of a separate correctional health curriculum for medical students. This online student curriculum features a collection of curated didactic videos by nationally renowned faculty on salient topics related to criminal justice and health [42] , and it has served as a foundation for students nationwide to create similar electives. Already, this digital curriculum has inspired two similar curricula that we know of for medical residents at the University of Washington and Brown University and has generated partnerships with institutions across the country.
Conclusion
As our country wrestles with its response to complex social problems like poverty, institutional racism, and structural violence, there is growing bipartisan consensus (with the exception of some from within the Trump administration [43] ) that mass incarceration is a failed experiment and that an alternative path must be pursued. In New York, the governor, the mayor of New York City, and an independent commission convened by the New York City Council and the advocacy community have called for the closure of Rikers Island and the transformation of our city jail system [44] . As this process unfolds, it will be critical for mission-driven health care workers to remain involved, both as providers of compassionate clinical care for patients wherever they might be, and as advocates calling for public health approaches to community problems.
Expanding education for medical trainees on criminal justice and health will be critical to this important effort.
